esp@cenet — Bibliographic data 



1/1 V 



6 



Constant-voltage circuit and infrared telecontrol veceiver using said constant-voltage 
circuit 



Publication number: CN1 405975 (A) 



Publication date 
Inventor(s): 
Applicant(s): 
Classification: 
- international: 



2003-03-26 

SHIGEKAZU YAGAWA [JP]; TAKAHIRO IUE [JP] 
SHARP KK [JP] 



G05F1/10; G05F1/46; H03F1/26; H03F3/08; H03F3/347; G05F1/10; H03F1/26; 
H03F3/04; H03F3/343; (IPC1-7): H03F1/30 
- European: G05F1/46B7 
Application number: CN20021046214 20020912 
Priority number(s): JP20010277033 20010912 



Also published as: 

CN 1198387 (C) 
1§ US2003062883 (A1) 
^ US2003062883 (A1) 
^ US6762596 (B2) 
t§ US6762596 (B2) 
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A direct current input power supply voltage Vcc is outputted to the 
load side via a PNP type transistor having a small Vce. A base 
thereof is driven by a base current from which noise is removed in 
a power source noise removing circuit. An input to the noise 
removing circuit is produced by shifting a level from the Vcc side 
by a direct current level shift circuit. Since an output voltage Vs 
varies with reference to Vcc and a voltage drop is relatively small 
owing to the transistor, an operation voltage on the load side can 
be ensured. The noise removing circuit is constituted by a gm 
amplifier. In order to increase a noise removing rate at low 
frequencies, by setting gm of a time constant C/gm to a small 
value, it is possible to set a capacity to a value which allows 
integration. 
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ft * i m * =B 312/231 



5 ^t^^^i^Mmm. (GND) *^A^^***uK.aMa^ 

10 ^iJ^P/^Vf^t, ^m'J^^^«^v^ B W'tAPNP^} 

ttuVfMf, #+«Vf^tt#J^-#N**J**#N #ixt-f pnp 33 T-Bti— 
15 PNP^^^-f, *t PNP fiJMMf 6^/£#— *t#JJ&#3. 

20 %-^%^m^^%^%^^^^y^^-m^MA 

10. *«IM , J*^. 5 /5ffit^ifcffi.*^, 

*t. ^— ^H'*'fc^4frA.^JpJL^jp-bA^^J.^^-t^-- ^4I*L* 
^^ B B g ^^^^t^-^^^^i«^a^. 

11. — ^^H&fe*fe|fck, t&mx*^%l?/TtiLifi'tsd!£.iLfe. 
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i# m # 



5 SL%£%&. 

io ur**** 

m 9 Ar-^iL^^^\-miL&m^ i ^^^L%^m^^m, m ioa m. 
iod im*kM> i #^^^^^-^^^^^1^ 2 1 

ioa /^^'iMir-t i in ummit^ffisd^ft^i&jfm&tfimt 

15 >L+HF##bK &-9M£TT&*2i±*JtSA 30kHz S"J 60kHz tf^^WJift ASK ft 
-5". 

^MfcSA 3 t. ffl IOA Pfr^&jJotLft-f iUa& (HA) 4, $ 

^-^L^H-(2nd AMP) 5 ^ =J5tiL^ (3rd AMP) 6 +afc*f2fc*., #B 10B 
^#fal ^^^^^^^^Eg^^it^.^ (BPF) 7 +JpLtfc. & 
20 ^, m^>^^*^i±T—M^8'J 8 a 2 4L^^jft3fc^»J fc-f- Det 

ifcfT*£*]. ftA^^BtW-M^'W' 9 t^MrfR^, *»B ioc fm^fc-^a 
11 4Ltt, *jH^#^^*frA Int £M%rtb%Ln- 10 t^^J^#^"al2 4l**$ 

n^lfritcfM- OUT 

25 11 tel^-ibtti- 4 6tyfrife4<, i£i±£&#]£**r#» g 

JL, zk*L& 4 iitZ— ABCC ( ) 12, iftiii* ABCC 

12, ^&^!&&*ifc* 11 *flfrtfs*4fe*l#— ^t^H- 4 ^Aafcifts*. 
30 il^^Ji^i^^^h^m^ 1 |p|MlltM« 
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* W =B 312/1551 



^-#tM*fct**«*E*'J^i#*^^ 3.3v±0. 3v, &%-%tf£M 
fc&<tf&att-3MU& 2.4viU-8v. 4W*AWN&. &-**iSi4k-* 

<5LT^^ p *^-^il^^ 5 ;iMU£tt&T*.£l$#W. dljJfcflfe'fe^^^^i^. 
£^h&fe4&|fcfa. 1 ^^iMMEW, — it^-H ( Q 9 t^###^" 4, 

>£&5g. 22 ^bl/^if # =J^WH. ■1^^22^jLV^ib^.HVs^®^, i&i± 
20 l^*«^Mh**£Ut* 21 

iii , ^^MMUt-A^ # 4 ^ <Mi Vcc ^ S) ft -ffcJlT, # 

^x#^S*^fjT**^^|«|L*J. &4j-S£i£, ^^LfcH^^^^S. Vcc 

25 ^J^fK^A 2. 4v ^if/XT> tSLaL<feJ& 22 Vs JLg&ftiSJLM&T 

2. 4v, 21 ti&dfc$itikitX4t*Jb 3. 3v, 2. 4v. 

12 t#p?^— *t*##/. ^-ase^r^M^t . vcc ^i±— npn q 

*&sfc*JS- 21 , <fe # Vcc ^i±& «, PJ. r %>1l$& c 

t 21 (Vs), ^jH^UW^-fca-^MN^^IL *f-4&& (Vs) 
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ift W 45 J63/15JB: 



tt«fc3**A Vcc — ^jL^/fc, 21 ttX^&ffl^tSSfcH Vcc ^fiBtgM*. 

##J^fllWr##. @#*t«*JkM- kHz Mji 

m% tfi%LkMWt *L *4*», ^•fe«**fc*.*.***->'«^ PSRR £ 40kHz 5ft 40dB 
( 1 / 100 ) tfjftXT, to C=20pF, ifeFJ. r R ^i£i±T*fl^tt4J&&K. 

10 

PSRR = i 1 •- (!) 

^/l + (2nfCR) z 

(VBE), ^Vcc^aVsiU^fiift VaMMt^, i*.*.»21 fi^X-ffc^*^ 
20 #*tft£Jc. 



- 1 



^ 19.9MC5 



PSRR 



(2) 
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& m 4? »4/153>I 



jLv^^^^^B-MitPNP^^^A^^JOi PNP 

#J&% ***** f^^^if -^it^H^^^iW^ IS] -f- 
JfrWaMMF' QN1 S. QN4 j^ufclB-Rl. 

QN1, QN2 6^^U^^9iii^X^iUft^i^ll^^-- 
20 #TAA&, #— iftA^ QN1, QN2 ^ifcJH*US,SWil^J|l— Fl 

^jM^^W<f QN3.QN4 ^**UMll^ii^«ftjW*it^*^*— 
ft-AAfe, #iL;MS«9&#>f QN3, QN4 ^iL^felA^^^^'tsit^ F2 

#^J^M*^ QN1, QN2 ^iMWauS,jS*Ufii±ifcPJLRl ^ JL^W^-f 
QN3, QN4 #J&4*^«&*B&&; 
25 $ — WsVffcf- QN1, QN4 &^UM*5ij & **&fBi£&. 

30 #i?MS* a Vfr^QP5, QN5; 

QP5 ^iU&«U9 £ TCoVfc'f QN5 ^ 
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& m ^ 3g5/15jS 



*MM^> #i^a$*JW*frQP5, QN5 ^^UMtfel'feajLiofl-f^ijt^ 

f^SA^S^t^^^-b^AA^f QP6, QN6; 

^^fc^tfSiA^'f QP5 Jf ***** QN5 AAtftf , 

^**S^JP-bA'*'f QP6 #t*3S#*/VA'fttf QN6 ;fj&*j-^j; 

1 0 #-fc A** QP6 ^/V B %#L-f QN6 #.&#UM»#^i£&, 

JP-bA** QP5, QP6 ti]&^fo&%ML-5)& (GND ) Jp^A-fMf QN5 

Afe^aMK.^fettA CND #7tA#* QN5 ^jfcJH*UR.#*L4*/^A* 

-f QN6 <Hj^^UM^Bi£#-> ***^A#-f QN6 tf&M%L&&*SL^ GND 

1 5 — t«AtMAi^$I^$-t A** QP5, QP6 ¥j£Mfa&W&. 

20 ^A^-f QP5, QN5, QP6, QN6 t (A&fafA PNP Qift A** QP5, QP6 , * t A*f" 
QP5, QP6 *N"J" PNP A** QP5, QP6, T«JL— 

QP5, QN5, QP6, QN6 t . IjUQ^^L&M&L&fc io PNP S! A4MF QP5, QP6 A— 

✓^A** QP5, QN5, QP6, QN6 + A** QP5, QP6 A PNP PNP 
A** QP5, QP6 #t#Ji^. 

30 teifcM.'fl. £te#i^&£tt-*£jfc*2t. 

MM— iMwfr, *4yfe.Wt. **f*— **BLit4*#fr#.EiMl-b A** QP5, QP6 
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Hi W V M6/15JB. 



m&vm&i- %&fr$t.-h&w$ qps, qp6 zjmfcw&jLi^m 

5 jpjtfpjp-bJWMF- QP5.QP6 

QP5.QP6 ^^U5L#^i€^, *mjLv&^# 
10 *Ji41^**^4fr4^J.^*t^— ^ffi^-fcfli** QP5,QP6 <tf£ 

*Ml*4CW, JS-fi-^-b^'T QP5, QP6 tf&fcte-^M^^&tf-f 

ftfo%&tiH&to J fte&&'fcf' QP5, QP6 6$;g£ij3tt& (-f- 

9 5 jUuM*fc pnp ^ B a ^«f ^«,a?4tfje^^^a; 

9 6 PNP S^V^-f ^^^WL^^^S; 

30 a 8a, sBA^^xm^^m^^^^n^%m^mm^j^-- 
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itt m 45 J&7/1531 



® 9 Jkft&&*&W£&^ttt^&&$W#izrtem: 
m 10A j. 10D 9 ^>lt^uVHp^^®; 

S 12 ^^lf#^^«^4M^t^**^^*^*^4aH v 

5 

Ttf #*MfcB 1 J. 6 IWMs£.fl8*$— 

S l4A^^'t^-^31 g^l^^^^ES. ^-^^31 
1 0 fete— ^H^ti** 32 , 'Sitit— iSt%.$j&,&B. *,^MjL*lfrA.%.* Vcc 
+ £#L#te; — *»*fr>Hl»"fcJ^ 33, fcMJl**-?^^Wtt4frlb*ttlfr*» 
— A#6*Ut«^ 34, ^*a*fr>#IS^«,J«.33^ib^*»ffl 9 t^r^A 

^4, 5 ^^^^.^46-**,^ vs 4aj:bK., ^-fiiJ.^*— 
PNP SUVfl^f Q, M.^z£*l*J& 34 «^tb4K^, -e^^MfrAJWfrA 

1 5 & «£SLh. 1$L&toik£JfL%>- 34 A4*>f Q #J&— *„&*JUSt*,J&. 

jLiHt*.-f-^i*^- 32 ^#.fete: -Hft3L*,|EH.R, ^ifc^^lULS^/^'fe.Sfc'k 
/£Vcc, tN^^^^^***- 33; 35, ^^-f^T^v4^4 

& vcc #»i*.pa R ^tjasHfc^—BBt^jLjife^iat-f-, ##feifc3iU*.# 

*fr*.*3HH*Bfr'fe**- 33 iM3Wfc*.*J*. 34. 
20 m 2 &&TFtihM.&J& 35 $m&#M&&®. SM&JLfcJfc 35 — *tfete: 

35a, ^£-^#3L>,tI0; ^—-^,5.%^^^ 35b, 
10 II J- 14. 

■M^St^.*,*- 35a feteAfcf 1 Ql £ Q3 *><feF-IL Rl, R2. ££&*m%$L 
#•) + , Afl^f Ql 4.PNP3IA4M?. AfMF Q2,Q3 4.NPN^A#'f . &PHR1«, 
25 ^-f Ql f&.lBJ&frAWf' Q2, Q3 #"feFJ. R2 <ft $^^&i£^«<fe>3- Vcc tfj 
fe#gtfp&& (GND) ^4Lf«l. &PJ.R2 #^fc,£4&&^A#^f Q 1 ^**L. A'ft'f 
Q2 ^^iM^**.*Uiit^*^«*i^»» W Q3 W^A^f Ql 

.f^f Ql i&itfePiL Rl St^tti, A4*f Ql #ife>/fl VBE/R2 

a(tA±JMMf Q2 *t*it ^A^Wf"*.* io. 

30 35b feteA^f" Q4 J. Q10. t , Att"f 

Q4^.PNP^A^. A4MFQ5 J.Q10 jt.NPNS'A'f*^. A4*f Q4, Q5 
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itt m V 



3&fr&Wf Q6, Q7 ^^^51.^4.4^^ Vcc ¥)*.m&&° GND J^LfiJ, ^ 

•f Q4 6^M4 B W Q4 -^a^^^^^^^f Q2 *Vfr 
■f Q4 It^fciftatA***.* 10. Q5 i?A4MF Q7 <fe it&fc 

Atef Q6 i^^aWf Q5 &<MMBi£&. A#>f Q7 Wrfc-f 
5 Q8 J.Q10— fejR&ktiMIWti&&. I0 4UM4^f Q8 J.Q10 

^***U5lt.rf«^'fcSftI4; II, 12; Uft%fa%^M&&\W&1&fa%&f3-*, *Lfc°&lr 
33 *»iMfcsfc*.«feJ& 34. 

10 4**>1!flije#*tf*k#. 

i2L#i£, jLvjU^A^Vs Vcc - 4l-?&43.&& ( =Vcc ), 

•*£-f*»*JS. Vcc #ft&#]tfx#fc,£ (Vs) ifiJL, *-J-jL3fc 

fc-f-ifrte*^ 32 M4fcjLfea&. 35 ^^^i^SfcMfei^rJL R t&.4f—'fe i H*fr 

15 Vaik%A*L**)% NPN 32 A-fc-f Q - £Mfcfefr& 

W-kP, -h 0. 2v„ *64t*fe^^-f jL3fe#(^*,«*A Vcc 

WfrdS Vs *££A*.^;$ Vcc - 0. 2v, 4fc4feJLfc^i&S>|#.;fc{i., y-MfLtimft 

20 33 Jli^-H&»t*AS«« *& 36, — itf 

*&&&6$*&v>vLPFin, ^^^H 36 tfrtfe ^^Ifr-M^tS*.**- 37 ^Mil 

36 ^^^BtAtH'S^ 37 tf«fc-lfc$i&&, #^.&ji^f&afcifc» 
25 tftlfrifc LPFout. 

HlpfO) — F~ '•• < 3 > 

30 l + s — 

gm 
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«, w 15 m9/i5i5 



T^^^Bt^^ p *^^(^#-^^-Btl B l't^ C/gm tSt^J&«.^t,<s 

5 J^sUtil- 36 i&ITkte: -HfcAJfeaMl, — %£&3M2, 4fcMte**MS'feJ*- 
43, 44 jff*,j*tfcf|L4^45, 46. 

tAt441 A-f^f QN1 QN4 ^p^PJL RO 

aj^^^'Jt. QN1J.QN4 ANPN^A'fc'f . A4MFQN1, QN2 tf)&MAn£. 

10 i^A^aWfc*.* 36 ^JL, Afl^t" QN1, QN2 

*&Ilttiftafc*Fl*&. |SJ#, A4*fQN3, QN4 6^jMa*i^A^Wifcfc 
^ 36 ^jjlJ^AflJU. ^JL, „Wf QN3, QN4 tf;SM^-5*14ft*.i*. II tttKlfc* F2 
J&*h AfMfrQNl, QN2^#*5iti±'feFJLR0^ B V*'f QN3, QN4 6$j£*J#l 
JVfMPQNl, QN4 tf^tii^ 
15 £-75m&, 4frd{*,J«.42W— Xt— ^-^-^^^8%^ QP5, — <1SS^ 

-#t-?-«fe^ttA'fMF' QN5 *t— 1st— WfefittAtf^ 1 QP6, — >bt3 — Sff- 
*,3>ttA'fMFQN6. /^EjML^^^^'Jt. A^QP5,QP6 APNPSmA^'f , A 
^f - QN5, QN6 4. NPN A4Mfr. QP5 JWMf QN5 

A4Mfr QP6 t^^A^f* QN6 64&toN&&. A-fc-f QP5,QP6 <ft^&£U? GND 
20 A4MF QN5 Vcc >fci|&, A^f" QN5 tf}£M%L-% A4f 

*,S*4lrf».*J*-45, 46 ^J5»J*^B|SJ-?-*,^^f A^ QP1, QP2; QP3, QP4 
£*JiL9! £*fe#J t , A*4f QP1 J- QP4 &_ PNP 2! « A-frtf . 

^>,&#$t%i& 45 +, A#>f QP1.QP2 ^^feUai^, A^-f QP1 
25 #4fefc#Li*A#^ QP1.QP2 tf-g^MMfc. Afr-f QP1.QP2 

& Vcc ^B^. A-fcf* QP1 &**l-5*&/ofea&. 41 ft A-tf^f QN2 ft^&L#)i£&. 
A^f 1 QP2 W**#U§«Nfc*JM2 65A4MF QP5 

^&^4»<&&46t> A^-f QP3,QP4^^Mai^» A^<f QP3 
ftlML^A^-f QP3.QP4 tf£#yMfc. A4*tf QP3.QP4 tf&JH*l^5'J-5'fe»<& 
30 AYcc^*. A4MF QP3 ft&fc&^fcML^Ml 4^ B ^f QN3 6$&iMaLfcli£&. 
A^-f QP4 &i&42 fitA^-f QP6 
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& 99 1? ^10/15^ 



A-fl^f QP1, QP2; QP3, QP4 ifi£MtiL&&HfrM% S3: S4. 
^£jfc'feifc*H£ife*&. 43 ^]^@lSl-|t^^BW QP9, QP10; QP11, QP12 
4MW*^*ife«+. A4M? QP9 J.QP12 APNPfitfA-fMf . 

>HHufc«&2lWH*4J*. 43 t » »W QP9, QP1 0 ft JjfcUfB A** 
5 -f QP9 ¥j$k&teMIkti& QP9, QP10 A4M?" QP9, QP10 tfj£AtfSLfr&] 

ij^aWL Vcc QP10 6d*«,*L^4frrfj*.^- 42 ftA'fc'f QP5.QN5 

— 4^Ufc*i^M#'feSM4 t . A4M? QP11, QP12 6^^M9X^, A 
^•f QP11 4**'fe#U9A4Mf QP11, QP12 ¥}^MJ^k. A-f^f QP11, QP12 ¥}£Mte. 
10 ^^^^^Vcc^0^.A^QP12^^^^-ib^42^A^QP6,QN6 

jSLfaHr*M#&*& 37 4.*4Bi^^RJ4-**4!^ ■W-ff' QP7, QP8, QN7, QN8 
*>mk*Lfo 12 F3 ft HtH^fi^W 

QP7, QP8 ^PNP ffi^^f QN7, QN8 ^_NPN §!ft A^<f . 

1 5 A4Mfr QN7, QN8 ft^^B -5j&&, A-fr-f QN8 ¥j$&W*> A4*f QN7, QN8 (ft 

JMa.*4fc. A#--f" QN7.QN8 ft4M**La*30^ GND A'fc'f . QN7 ft&ife&J* 

nVfr"f - QP7 ft-I4M0i£-&. 

A4Mf- QP7 tf)&tiLJ?tft&*J&- 42 ftA^ QP5, QN5 ¥i&Mj%i£&. A'fr'f 
QP7 dtjgjmgLit&ftM F3 i?fettfe>aL Vcc i£-^^^^ifcfcS 36 ft£ 

20 J^^fcX<ftft*frA<fe& 41 ft QN3, QN4 ft4MtfS&&. A'fc'f QP7 ft 

A4Mf QP8 ^jSfc^hfcN^. A#^ QP8 ft&fel^ A^ QN8 ft&^*M0i£ 

A4MF QP8 ft^fcU? gnd A^-f QP7 

37 ftlfrifa SfcXfls, J^4&&i&ifc#ft*&-rfi LPFout. 
4tiWUfr*,3fcft A4Mf QN2, QN3 ft&'Ma.fcv/fL in2, in3 £fcifc4fcCM,ag. 45, 
25 46 t*ilW, ^*'J*fc\*WMMf QP5, QP6 ft;£Jfr&, #A^ QP5, QN5 ft.£^ft 
<&^H C ft— ^^iS^ifc^il^. #3Mfr^LPFin ft&,£ Vin £A 
#.<f QN2, QN3 in2, in3 ^^^'J^^>^4»^ 45, 

46 ^^^md^A^ QN2, QN3 ft&*&. 

A4*^ QN1.QN2 ft&^tf&S^b^A^ QN4.QN3 ftjSUt&*3R*fc^&']fl 
30 SI: S2 3$%-& gml, gml, in2 #p in3 ^'J^T® ft/^^J&i(.t$.#: 
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« W =& B11/15JS 



1 S2 

gml = — x ... (A\ 

R2 S1 + S2 11 

1 S2 

in2 = vin x gml = vin x x • - - (5) 

R2 SI + S2 

5 1 S2 

in3 = - vin x gml = - vin x — x - ■ • (6) 

R2 S1 + S2 

fabtitVLT , 3h T frtetULAW? QN2, QN3 PJ.-sr^. 

+Mj&**l*.2fc in2, in3 # fc$ft^j5'J£fl<f*tf QP1, QP2 *»ft<fMF 
QP3.QP4 Wfcat4fc«L'fcJ*-45, 46 t#^«fcSfe ip2, ipS^H?, IfrAlNfriii 42 
1 0 6^3,52 QP5, QP6 ift;£.4tfS~ ^^.HJ # &&#J t , JUMP QP1 3- QP4 4. PNP 

^Ws^-f . *AJU4i±fHfcA4Wf QP1, QP2 #» H VfMf QP3, QP4 fcifc4*fll%,ag. 45, 

«^*t*.» 36 W*J-A* J ,VfMF QP5 ^J«L-^ H a ^^ QN5 ^aMMBi£.&tf T 
A. lfcf*riVf£f- QP5 ^**L*.S* ip5b #» 0 Vfrf- QN5 6$4Ma.«fe$& in5b ^#S'J^ 
1 5 3^afc*.*3- 36 5^ gm -nf] 6fc&&iC|bF. £i , oVf^f ¥j *.3fcSfc*.i£ hf e 
PNP ^a'Vfc'f t hfep NPN 32 B B rf^f tJ3 hfen 

i P 5b = ip2 x — ^— = in2 x — ^— " " 1 < 7 ) 

w hfep hfep 



20 



in5b = ip3 x x hfen x 



hfep hfen 



= in3 x 



(8) 



hfep 



25 l 
ip 5b = m2 x 



hfep 



vin x x 



1 - 52 - L_ ... ( 9 ) 



R2 SI + S2 hfep 



in5b = in3 x — 

30 hfep 
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1 S2 1 

= - vm x — x x (10) 

R2 SI + S2 hfep 

^m&Jiii^i^9, 10, ^^C6^>^io^ii>T: 

io = ip5b-in5b 

1 S2 1 

= vm x — x x x 2 • - • (11) 

R2 SI + S2 hfep K } 

rtm - l0 1 S2 1 

gm - — ; — = x — x x 2 • • • (12) 

vin R2 S1 + S2 hfep 

i*^> tf£^R2 = 400kn (^^t^P-a^^^^i), SI: S2 = 4: 

1, hfep=50^C = 20 P F,"5r#3«jT^^iii( < : 
ill l 

400kfi 4 + 1 50 50MO ' ' ' U3) 

40kHz ^^^H^'^-^'ft^^T^^^r^-it^ilJ: 
|h lpf (s)| = 



10 



20 




71 



] L ,2ii x 40kHz 



1/50 



: x 20 pF T 
J 



^ 0. 004 • • • (14) 



AUiiHi*J&^ 0. 004 $*&%-im&tl±ti*J£% 48dB, 'fefe^*^ 
25 >*&Ai£4^ jtJ9MMU$ «fe,»*^->*« RM^^ . 

^H^*fe*fc>*l&. B#J**afc*.» 36 Jyf -^J^W-f QN2, QN3 

■bp±J%&, tif-lZM 7 QP5, QN5 M)&*BL4L'}jtL io, fc^ifeJM** 
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02148214. 4 



itt « V 3B13/153R 



j^t,mtm$&&tem£ , %'fttf pnp ^a#^. pnp sA^f- w 

^/V^5S-4l ■^•ipXf/tm^M.^}^, m&fc&frt QP5, QP6 

15 £B 4 , fcl&fl^ft pnp Afl^f QP5, QP6 

tf^-fv&^Lil 36 tfrffrtfe ^ 42 SL^^'J^) A-f^f QP9, QP10, QP11, QP12 

43, 44. gjjfc, ^jjfe^FHMFi**.*^ 

«^>^#^. 

20 -f PNP ^A*^U^MNLifc*a^£. £S 6 t. @^^At^#iL PNP 
3iA#^tt#fc**#ffl. 

T*#tM&B7, 8A, 8B^#^BJ6^^— >MWfc*i. 
S. i**#^>T5l^*^33a^H4tM^^**^*l^*^33^«. 4@#ft 
30 * 33a f . tt&sLk&Wkto 42a , PNP 3l A^f QP5 ^***USit^# 
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& W ^ MU/15W 



34 6^it{ LPFout ^ JL>A^>S.^^ -^/ t ^--' / HI» J., *tf-© 1 ttX'tfL*,^ 
Ys^cc-Va^g.V^W^. st^-f^T 
5 QP5 50 tf^tLB. Vref *£ii^>a«^f- QP5 

$Lfa-£.MfatL& vce ^-^Wf- QP6 ^*a.-j^#Ha.^ Vce <iL*£bN3Ftt 

<fc. aWf" QP5 ib&^fo- Vce » B mf QP6 #&<MS.-J&#fcl 
Vce ?fBE8Z,. ©jtb'S^^J^rit! LPFout tf-j&M.. 

10 (JfJ»t,A) *&ffctt. -5 NPN ^ s W^itb4^>^t^«'t^i u 't5iJ^^L 
- ^C4t*L^.^ Vce 6*#>fc , i2-&_-Z4Lrt NPN 32 ft-GMNitf! . 

© 8A £jfc~-#BM&&fc#t - Vce #>6<Kf— *Nr#J#2PflS . £S 

4 t , 'feSS'tiffi Vce ^jL3t*.-f-/ t 4.^fcBt, ^^b*L»* %^8- 42 

QP6 tf&fc^ Vce 3HSiiiA4MP QN6 6^^*L - JSMtU'tH YBE 
1 5 frhWf QP6 # J^fel - VBE 2VBE, ^ Q ^«f QP5 Jjfe 

tfjXfatL&ftklLim, SM^aW QP5,QP6 Wt/i^ff, 

8A, 51 QP5 6^^Mai^4Sr. #4£Jl 

52 6MfrtMtt&&. %^%&n*LQ- 53 tfrtShfa^ft-f*^ QP5 

8A ifti&#J + > itii# H a a^ QP5 W**L'fcA»i±^-HHtH , »'fcJ«- 51 
^■f-W^52, ^ j fi-fTtA*L*,^«X*^«LH r *'fcJ«-53 t^B^f QP5 
#&<fe#t%,&, QP5 #&*&-.fc/H#L*^ Vce — iL##*a;t. ^jtb, & 

25 ^-f QP5 ift^fa-^m&fc Vce H^Sft^f t-^'feS Vce 

sfc^ x-ft^ *4v* £J*3 >)&M 
ifiiJL, £ jKtffc'fctfl - Vce 6^"ftiii±*4(L93 t ffl 8A #h5^*##J 

51 ^^A4MP- QP5 <Hr£4&tei£#. ^-^H^51 Wife 
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& HJ Sl5/15^ 



^Abifr, itit-^l S 1 J. 8B #^#4^3 ^^^-taa*,^^^ 

5 -f , teAHk-D^atSf- (FET) W-g. ffjJL, J^stS^^^^^^if , 
iMF4.M0SS*Mt&<f (MOS FET). J#3^^'HNlT , 

«fe.»*fr>#fifr<teJ& 33 (tf&i&t , PNP S.'WMf^j*^ p fcifcg FET, NPN 

frttJt&HFft n fet, &k^&4m?rfrM%tt&&toL, mm* 
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ift m 45 Hf S »i/i2K 
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02148214.4 ft ® 45 W ffl B2/12]5 
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02148214.4 & HJ 35 pff g ^3/1235 
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n w 45 m m m/i2M 
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itt W V m ffl ^5/12^ 




23 
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itt W m ® 3S6/1235 




+ 

Q. 
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« w n m ® m/um 
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02148214. 4 



tt w n m m JB8/12K 




02148214. 4 



% m =f* m m ns/um 
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itt m 4S Pit a 3510/1231 



I in 




g) IOC 



n 10D 
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02148214.4 & W & Pff ffl H11/12M 
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02148214.4 



& w & m m igi2/i23i 
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